The homologous series of di-alkyl-bibicyclo[2.2.2]octanes (methyl to octyl) was prepared. All homologues with the exception of the methyl compound show broad smectic phase ranges. For the pentyl homologue the smectic phase exists between 46 °C and 247 °C. X-ray investigations show a novel type of diffraction pattern.
Introduction
Recently Gray and Kelly [1 -3] have shown that the incorporation of bieyclo[2.2.2]octane in mesogenic systems leads to liquid crystals with higher clearing points and in some cases lower melting points than the corresponding benzene or cyclohexane compounds. For technical applications the bicyclooctane system has the further advantages of light transmission in the near UV, of well defined stereochemistry and of chemical stability. Analogous to the biphenyl [4] and bicyclohexane system [5] , it could be expected that a liquid crystal with a core of two directly coupled bicyclooctane systems should exhibit strong mesomorphic properties. Therefore we have synthesized the 4,4 -di-n-alkyl-bicyclo[2.2.2]-octanes and have investigated their mesomorphic properties.
Results and Discussion
The compounds were synthesized according to the following scheme: With the exception of the methyl homologue The structure of the smectic phases was further investigated by means of X-ray measurements. All 0340-4811 / 81 / 0900-0967 $ 01.00/0. -Please order a reprint rather than making your own copy. Table 2 The formation of broad smectic phases has shown that the bibicyclooctane system is a well suited core for liquid crystals and 2,2-BBCO is, to the best of our knowledge, the liquid crystal with the smallest molecular length which has ever been synthesized.
Experimental
The ketones I were commercial products (Aldrich). Compounds II and III were prepared as described in Ref. [7] , IV and V as described in [8] , VI as described in [3] , and VII and VIII as described in [9] .
Properties The transition temperatures were determined by DSC measurements (Perkin-Elmer, DSC 2) and with a polarizing microscope equipped with a hot stage. X-ray patterns were recorded with CuKa radiation on a flat film. The samples were contained in thin walled glass tubes of 0.5 mm diameter and were heated with an air stream.
